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Table 1. List of bacterial strains used in this study

il < FERAUS] 77 BEPRTS: > PR EPREFEERGS PD2®
B BN 28°C EIRARIG B ORTT - Wil 2-3 B
ST 5 O 7 MM EAEY).2 X fastidiosa TRiTA
DNA St 34 ({801 iy SEER R vR RE R SRS (CBuRpe it
B EAEPYIELFRSETTHE (oleander) ~ BBkASH (pecan) ~ Z=fif
(plum) ~ #ktst (peach) ~ #ij%j (grape) ~ Si#t (mulberry)
FAEAEHL (sycamore) » FEMIBPRACIHAIZER —Ff 71 o

AT 22 DNA (Wl R

HHEE 2 5 DNA AIHEURZIE Sambrook #9772
LM Y » HA BT« PRAHEEAAE BS 252 PD2 8¢
LB feiahs g - @5 30°C B 72 /\F - %
FEEWRER 50 ml HIEECE DL 8,000 rpm Ly 10 77§
#% (Sigma 3K18, SIGMA Laborzentrifugen GmbH,
Germany) > L 5 ml H pett IV [10 mM Tris-HC1
(pH8.0), 1M NaCl] ¥R P < B 75 » 8O (8,000
rpm > 10 77§#) - BLMREPEREE— X > LIS ml /Y
STE [10 mM Tris-HC1 (pHS8.0), 0.1 M NaCl, 1 mM
EDTA (pH8.0) | iUk #EARI1F » AL (8,000 rpm > 10
Sy58) > BBVSRS 1 ml 2 STE 421k » F A 2 ml /Y
PR O - SR A 100 11 #910%SDS (sodium
dodecyl sulfate) » 2 65°C {EF 1.5 /NI » JIA RNase
% 37°C B 1~2 /NRFE FRIIA proteinase K (FRAS IR
100 xg/ml) » i* 37°C {EH 3~4 /[NFF% - IOASEHERE.Z

Species/host Number of strains Strain Source
Xylella fastidosa
Pear 30 002, 008, 013, 015, 022, 045, This study

052, 053, 061, 071, 072, 076,

096, 097, 104, 114, 121, 123,

131, 139, 140, 150, 156, 184,

190, 194, 204, 207, 210, 222
Oleander 4 GH-9,01,06,0 10 C.J. Chang'
Pecan 4 4BD7,4BD3, 4BD2, 4B C. J. Chang
Plum 2 2-4,2-5 C.J. Chang
Peach 1 4-5 C.J. Chang
Grape 14 3SV 11A, FTC AG-1, Yugo B, C.J. Chang

Shirag w/PD, White eo A27,

Cab San, Melody, R118 V3-4,

ATCC35869, ATCC35870,

ATCC35876, ATCC35879, ,

ATCC35881, Chateau
Mulberry 4 Mul 1, Mul 7, GHS 505, G9E C.J. Chang
Sycamore 5 SLS 55, SLS 61, SLS 27, SLS C.J. Chang

DC5, SLS Mary

' Total DNAs of Xylella fastidiosa strains from different hosts were kindly provided by Dr. C. J. Chang, Department of Plant

Pathology, University of Georgia, GA, USA.
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Table 2. Sequences of primers used in this study

Primers Sequence (5'-3")

OPA2 TGCCGAGCTG

OPA3 AGTCAGCCAC

OPA4 AATCGGGCTG

OPAI11 CAATCGCCGT

OPA18 AGGTGACCGT

ERICIR ATGTAAGCTCCTGGGGATTCAC
ERIC2 AAGTAAGTGACTGGGGTGAGCG
BOXAIR CTACGGCAAGGCGACGCTGACG
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(A) OPA-2

M1 234 56789 10111213141818171810202122 232425202728 29303132 M

oleander (C) OPA-4

M12 345678 91011121314151617181920212223242526272829303132M

(B) OPA-3

M1 23456 78 91011121314151617181920212223242526272829303132 M

mulberry sycamore

(D) OPA-11
M1 234 5678 91011121314151617181920212223242526272829303132M

k-3 2 2.2 -3 R R B B R M -R-l B BB 1. 1 B ) Rl doheil

oleander

oleander pecan plum rape mulberry  sycamore
peach

M 33343536373839404142434445464748495051525354 5556 575859 6061626364M

& — ~ 73 BRI S #ERE %51 F OPA-2 (A) ~ OPA-3 (B) ~
OPA-4 (C) ~ OPA-11 (D) k¢ OPA-18 (E) HAIALEERREERL NG
B R [F B £ Xylella fastidiosa FIFE RAPD 73414 B g

f%’?”z DNA ?E‘fﬁ)'{é% ° oleander pecan plum p(-‘-.\ch grape
Fig. 1. DNA fingerprintings of pear leaf scorch bacterium

(PLSB) and strains of Xylella fastidiosa from other hosts
were generated by random amplified polymorphic DNA-  (E) OPA-I8
polymerase chain reaction (RAPD-PCR) using random
primers OPA-2 (A), OPA-3 (B), OPA-4 (C), OPA-11 (D) and
OPA-18 (E). M, Gen-100 DNA ladder. Lanes 1~30: PLSB
strains 002, 008, 013, 015, 022, 045, 052, 053, 061, 071, 072,
076, 096, 097, 104, 114, 121, 123, 131, 139, 140, 150, 156,
184, 190, 194, 204, 207, 210, and 222, respectively. Lanes oleander
31~64: X. fastidiosa strains GH-9, O 1, O 6, O 10, 4BD7,
4BD3, 4BD2, 4B, 2-4, 2-5, 4-5, 3SV 11A, FTC AG-1, Yugo
B, Shirag w/PD, White eoA27, Cab San, Melody, R118V3-4,
ATCC35869, ATCC35870, ATCC35876, ATCC35879,
ATCC35881, Chateau, Mul 1, Mul 7, GHS 505, G9E, SLS
55, SLS 61, SLS 27, SLS DCS5, and SLS Mary, respectively.

M1 234 567 89 1011121314151617181920212223242526272829303132M

oleander pecan pym ¢ grape mulberry  sycamore
peach
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Fig. 2. DNA fingerprintings of pear leaf scorch bacterium (PLSB) and strains of Xylella fastidiosa from other hosts were
generated by repetitive intergenic consensus-polymerase chain reaction (ERIC-PCR) using primer ERICIR/ERIC2. M,
Gen-100 DNA ladder. Strains of X. fastidiosa in lanes 1-64 are the same as in Fig. 1.
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M1 2345 67 8B 5101112131415161718190202122232425262T2B20303132 M

oleander

M3III43I53637I83I940414243444546474849505152515455565758506061626364 M

mulberry sycamore

&l = ~ M5 ¥ BOXAIR SIS AL Bl AN E] 5 £ Xylella fastidiosa [Pk BOX-PCR S Ffis
Fl|.2 DNA f5#LIE3] -

Fig. 3. DNA fingerprintings of pear leaf scorch bacterium (PLSB) and strains of Xylella fastidiosa from other hosts were
generated by BOX polymerase chain reaction (BOX-PCR) using primer BOXAIR. M, Gen-100 DNA ladder. Strains of X.
fastidiosa in lanes 1-64 are the same as in Fig. 1.

Strains from:
pear

oleander
52.3

33.8 grape

mulberry

99.9 pecan
85.0

99.8 plum

98.6 peach

sycamore

0.51 063 075 086 0.98
Coefficient

P9 ~ A7 BLEERR EE A R LR O AN [R] BF F YY) Xylella fastidiosa TFiFEZ RAPD ~ ERIC-PCR K BOX-PCR DNA {5
BUBIEEEAT » WiAEH NTSYS-pe version 2.0 FEAS#EEE i) UPGMA FEZAGEAHCUEERE - 5 H WinBoot F2x{E T
BB ZEHEAUR - BRI HIRIE 3 e 5 < TR -

Fig. 4. A dendrogram showing the genetic relationships between strains of pear leaf scorch bacterium and strains of Xylella
fastidiosa from other hosts based on DNA fingerprintings generated by RAPD ~ ERIC-PCR and BOX-PCR. Data were
analyzed by NTSYS-pc version 2.0 using unweighted pair-group method with arithmetic averages (UPGMA) and
confirmed by bootstrapping using WinBoot program.
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ABSTRACT
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fingerprintings amplified by arbitrary primers in differentiating pear leaf scorch bacterium from other
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Pear leaf scorch (PLS) disease, the only Xylella fastidiosa-induced disease reported in Taiwan, is
commonly found in areas where the pear variety Hengshan (Pyrus pyrifolia) is grown. PLS disease is
an important limiting factor for pear cultivation in Taiwan. Early serological study shows differences
between strains of PLS bacterium and strains of X. fastidiosa from other hosts. In this study, DNA
fingerprintings generated by random amplified polymorphic DNA-PCR (RAPD-PCR) ~
enterobacterial repetitive intergenic consensus sequence-PCR (ERIC-PCR) and BOX-PCR were used
to compare 30 strains of PLS bacteria with 34 strains of X. fastidiosa isolated from oleander, pecan,
plum, peach, mulberry, grape, and sycamore. The DNA fingerprintings of all strains were analyzed by
NTSYS-pc, and the Jaccard's similarity coefficient (Sj) of 0.51 was obtained between strains of PLS
bacterium and other X. fastidiosa strains. The constructed dendrograms showed that all strains of PLS
bacterium were clusted together and separate from other X. fastidiosa strains, and the latter were
clustered into three groups: one consisted of mulberry strains, another consisted of grape and oleander
strains, and the third comprised pecan, plum, peach and sycamore strains. Our results indicate that the
DNA fingerprintings amplified by arbitrary primers are useful to differentiate pear leaf scorch

bacteria from other X. fastidiosa strains.

Key words: pear leaf scorch bacterium, Xylella fastidiosa, DNA fingerprinting
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